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* to the Wind; and the Coutſe which is 
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, _ LTHOUGH the Sails of a Ship; 


oer Veſſel, when they are blown 
cout with the Wind are not flat, 
E yet I ſhall not forbear, at — 


ent; to conſider; them as ſuch, becauſe 
heir moſt adyantagious Scituations and 
"igures will be —— from, _ 
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and 

Fluid tteys uch” gs og 
and 965 ars der, 5 as Tbs I en 
which move * 


= s'd of little Bodies 
ll one to the aber 10 Dat what ſhalt 


ſaichof ane of thaſe li ole Bodies, 
en p 


rd to a plain Supetficie, 
* n Send, becauſe they all en- 


counter 7055 Superficie after the fame 
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If the Motion is "Perpendicular, as in 
the firſt Pigure, where d Kine C Dare- 
7 4 Di Subeſicks' zmb-the Tue 
B Perpendicular to C D, repreſen 
Tang Which the bod A! deſcribe e m 
. 105 — — | 


to 


| ( 4 ). 

1 as s havii "two Motions: 
lation to the Super cie CD; a one 0 
which is h lars; ad rag other 
Parallel. R e wich 


DEMONSTRATION. 
Let be ina; 1 E, and BE Perpend orce 
cular to CD, and AF parallel to thei 
ſame Line; it is evident, that the Body 
A going from the Point 4 to the Point 
B, is moved in the ſenſe. of the' Determi 
nation AE, the quanti AE, and in the 
ſenſe of AF, it is move the quantity AF 
the quantity of the Motion A F being 

ralle] to the Superficie C D, by the 
— oing Article, does not male any Im 
ion upon this Superficie. There is the 
—— but the Motion according to the 
Determination A E, which makes Impreſj. 
ſion; but the Superficies is entirely op 
poſed to all the motion of this Determi 
nation; therefore by the Fourth Article 
| 5 Motion will make. all its  Impreſſics 
. lh 
ng for this Reaſon, AB is the Swift 18 the 
nels, or an Force by which ˖ 
Body A ſhould move to ſtrike a Superficl Bodie 
Perpendicular to the Motion A B; the hie 
Line A E is the ſwiftneſs with which t 
ſame _ A ſtrikes the '⸗:,ü¾ cv 


= 12; CC 
lative 
ficie 
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By conſequence ak 18 repreſent the Re- 
ts Kage of. the Body” A to the Super. | 
cie . r 

If from. | the Point 3, ö as Center, and 
Fe? the diſtance A B, a Circle be deferi- 
ded, as in the Fourth Fi Ire, AB will 
2 the Radius, and A E the Sine of the 
angle of Incidence A BE. So the abſolute. 
orce of the Body A is to its Relative 
Force to the Superficie CD, as Radius is 
o the Sine of the Angle of Incidence. It is 
he ſame in regard to all Superficies, - di- 
erſly inclined to the motion | of this Bo- 
Ay; therefore the relative Force to theſe 
Puperficies are between themſelves, as the 
ines of their Angles of ae 

ec 
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I there were then an equal Wanger of 
ittle Bodies, of a fluid Matter, which did 
ike againſt two, or more Superficies di- 
erſly inclined, the Relative Forces of this 
by fr to theſe Su iperficies, would be be- 
ween themſelves in the fame Proportions 
as thoſe of one only Body; that is to ſay, 
as the Sines of tber Angles of Incidence. 
ut there is a greater number of thoſe 
Wodies Which ſtrike thoſe Superficies 
hich ate leſs inclined, than thote which 
are more; and this : ald in Nen of the 
* [ 5515 210 „ 'B * Ines 
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gute d the Act of fades er 
fore theſe Relative Forces will be An N 
"themſelves in a Duplicate Ratio of the 
Sines of their "Kighs of Incidence, or 
Which is the {ame ching, as the Square 
of thoſe Sines gre, among themſelyes. 


DEMO NESS OR. 


Let there be in the Fifth Figy 
Circle CAG, of which er Þ be he 
ter, C D repre an 
bete Le f ne A ID be bar 

g r, repr 
Peres elne vs the Macon aa vo 
which the Angle ABE is the Angle off 

Incidence. Draw the Lines CL, GN 
BA, PO, and DM arallels, one to thdlfl, ; 
other, and E F. parallel. to CD. It is e 
vident, that all the little Bodies, or all th 
fluid Matter which is co between 
the Lines CL, and D M, do ftrike Per 
pendiculacly. the Superfide CD, and that 
there is no but what is contained be 
Bop the : Ho. ON, and 0% l 


Supetfici BG. 
— DET 5 © 


lap. . 


bus; that is to ſay, as che rufe f 
dius to the 8 of the Sine of the An- 
gle of Inci 
8 Ne of 4 it Slows. That the Relative 
rd Fortes c 1 00 A 


eos, 


r erpen- 
e dicular to &, ed che Bach Knete So in 
eiche Fourth! Figure, the Body A makes no 


| Irhprefſton u de Co, but 
hem tlie 2 AE, Which ts 
d Tops wh 6 The Yar d of thi 


| ard to a Superſici Ie; this Super. 
My dee ill determined to mqve in the 
* fame manner, as if the fame quantity c 
IS Matter ſhquid ſtrike it 'Pexpendicularly 
l with the Swiftneſs expreſſed by the 8 


of the Angle of Incidence ; that is to ſay, 
| with a Swiftneſs which is 1 alute 
j - Swiftneſs, as the Sine hr Angle £30 
e eee 


ARTICLE, K. 


- Conſidering | the Sales a plain rope; 
chez and thes Air be id Matter, th 
Forces with ahi os Wie will puſh, 
Sail diverſ]y ſituated, will be hetwixt them. 
ſelves, as are the mags of the Sines of 


— E Incidence, and the Sail will 
ſhed —— to a 0 mY Wi 


18 0 
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The Rudder al b ein ee 
cie, and Water a liquid Matter, the for 
des Wich which the Water will puſh the 
Rudder, Will be bet wixt themſelves,as: are 

tie Squares of the Sines of the Angles gl 
; andthe MUSE en be pul 
Chap 4 | accor 


.ccording ade 


' a. . 3 as r 2 ee ar 


1 10 
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ARTICLE. W 80 
b oat: TY; at 1 12 
4 . 
es againſt th Salle relies the Wind 


unt the Rudder, I . only canſidered 
hoſe which ariſ from the divers Situati- 
dns that the Sail, or Rudder may be pur 
and not thoſe which are cauſed by th 

Jifferent ſwiftneſs of the Wind, or Sony 
decauſe there is occaſion only to nos Uh 
Relations of the * ulſions of the W 
zgainſt the Sails, and of the Water 2 — 
the Rudder del inclined, ſeeing theſe 
Relations do not _ at all, w tever 
change happens to the the Furneſs , the 
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ARTICLE XII. 


if one conſidets the Im 

a ariſe from the different Fr 
pf a fluid Matter, againſt Superficies ſitua- 
ed i in. the 1 — N 18 find th 

are 'twixt themſelves, as the Squares 

he Swiftneſſes of that fluid Matter. For 
ot only each Particle of the fluid Marter 
areſiſtrikes ms leſs ſtrong, in proportiqn to 
; offfits ſwiftneſs, ut alſo the number of the lit- 
hedſſtle da es which ſtrike in an BY time, 


T's BR 14 are | 


* Wan 
Swiftneſs. By conſequence this A 


isina D Q, t — . 15 
the ame Wg e 

lar 

„ its 


ARTICLE Xin. 101 oY 
1 5 iadtäbent kite you configs 


the motion f a. folid” Bod in an im 
movable fluid Matter, or the Motion of f 
a fuid Maizer againit'a lid Body, whichFas 
is at reſt, the reciprocal Impreſſions beinelifcc 
always the fame; Ib that if 2 folid Bally be 
oved with unequal ſwiftnefſes in an 
05 Matter, as in the Water, the differe 
Wuich it witl receive tom the 


Water, will be 185 be farms oportian, as 


the Squares oft of efs of that Body 
* 4 When, That td cauſe 2 


Body. g nb with differe t Hlegrers a 
925 in a fluid Matter fe is feedffary 
Chap 
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been WIEN cauſ it to na wt 
ſhonld 
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ca) 
ſhould have the ame EE e 


of their Swilkgellcs, | 
ARTICLE uy 


"It $4 tr Fa N 5 950 v4} 
dee, if one would — dif- 
a ferent fwiftneſs of a Ship, in relation to 
che different Angl Incidence of 
the Wind upon 2 one ſhall find, 
chat cles S0 nee are the ſame Rado 
as eg Angſes of Incidenoe. 
For by the Ninth Article the Forces of 


the Wind upon the Sail, are as theSquares = 


pf the Sines of the Arges of Incidence, and 


oy the preceding A 2 


Powers which canfe a Ship to move, are 
as 2 * Bir 20 e of. the ee whns 
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of 1 Ff + Ship 1 


7 x7: there bein n rus th 
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very n With the fame facility 27 0 


deal longer than” broad, it finds a great 
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Ship HM, the ſtrait Line C 
Tag 6h" Supe erficie ox a Sail; the fiat 
e AB re renin þ le Wind, which 
A ards B ; let alſo the 
ine BG be Parpe de n CD, and 
Won the Keel oil 


yup bl rolo W's 
0 ight eds af the; pr eceding 
Chapter, the Superficie C D is bude by 
the Wind A B, according to the Line B G 
So if the Ship "ſhould divide the Water e- 


ws the Water with its Stem, it en 
go to the Point G, along the Line B &; in 
running this Line, it b. Er advance right 
forward th quantity B K, and Side- ways 
the quantity K G. But as a Ship is a great 


deal more difficulty to ſplit the Water 
With its Side than with its Stem; ſo 


that! in Determination K G, it does not 
Chap. II. A4avance 170. 


Ie, which ir his ere todividerhs Wa- 
et With its Side than with f 10 528 5 = 
uch manner, that, for Exam 
he difficulty" — Ship 12 to Ai 
he Water with her Side, 8 to e 
e finds to ſplit it with her Stem, as ten to 
ne, the Ship will not advance in the De- 
ermination K & more than cht tenth part 


9K L, as the reſiſtance of the Side to che 
fiſtance'of the Stem, and the Line B L be 
rawn'; the Shi Will e oto the Point L, ac- 


hat it would bade been in / the Point Gy 
k the ſame ſacil 


Tie rt K Lis 
hof the Ship, B 


i. e : 


balled the Drift, r 
B L. the true Courſe of 


he Drift, ar hom many 
be abe; the Angle ABK, 
the quantity which hes Ship preſents to 
he Wind, or how near the Wind' ſbe lies; 
ind when this Angle is more (harp, we 
a/ the Ship preſents more to the W 
r Hes nearer the Mint. 
e all Whichlit follows, chat if one 
5 the relatiom there is twixt the Re. 
ſtance which the _ finds to ſplit the 
. * 


rees 8 
the Angle 


f K G. Therefore if KG, be proportioned 


or ling tothe Li BL. in che ſame time 
Fit ſhould fp the OS: 509 Jie * 


he Ship, the Angle K B L, the Angle of 
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of mers 5 


four Points om the Shors ide, A 
Compaſſes, A D and BB repreſenting. 4 


þ e 5. Ss _ 


of: the/Ship.; but as ir would be very a 


tion 


— che B and 8 
unovu igure, proportion 
7255 a Method whereby js 
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elne : inthe bend Fg G, C H Fee 


Lines of North and Santhi and.ehe.cig 
Line A BHC, which: 

Centers a: 
Line; Myron two 2 425 os Ns 
though regard Ne 
Pole, yet) as thediſtance, & B is-inſtaſib 
in 8 thee diflance of thoſdet 
Compaſſes: -from ny tage. theſe twatLiz 
A ANY and B E, may he regarded as Para) 


Roint C on —— „* — 
2 D gags 
bears upon Paine of. the... Compal; 

—— * ene — | 

if you take — Toiac, as Brit 
Clap. —_ eviden 
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t * 898 
c Aebi 
| be + 5 di te 
L „ to 

% Pine the Reytarion of Ihe Refaſtance which 
| Il finds to ſplit the Water with its 
ene chan, i nde Aplic ir vuithz irs 
0 I e 8 5 21 "24 
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3 
hip B M, the Line A B repri 
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hips true way, for in whatſoever ſcituati- 
n you put the Ship and the — have 
ine, as 


nly to erect a — * 
upon the Sail C D, another, as G K 


erpendicular to the Keel prolonged ; and 
» make that & K is unto K L. as the re- 
ſtance of the ſide is to that of the Stem, 
d from the point B, which is in the mid - 
e of tke Saih and to draw the right Line 
L, which will be the Line of the Ships 
ue way; By this means you will have 
e quantity of the Drift, the Angle of the 


rift, that is, how many degrees Lee-way 


mates, the quantity the Ship pre- 
ts to the Wind, ie near he Wind 
Ship lies, and you may know whether 
u ſhall double a Cape or 4 Rock, or, if 
u can gain the place where you would 


 Þ ; for you have only to examine if the 


e. of the true way is to Windward or 
Leeward of the place you would gain. 
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Hitherto we have ſuppoſed that the 
p moves parallel to its ſelf, that is to 
„ that its Keel is always directed by the 
dder along the Line B M, or upon a- 
her Line which is parallel to it; ſee 
We the manner how the Rudder cauſes 
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2 D (with th the Compass of Va- 
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Wind A. B, and that this Line alſo meet 
& with the other Ship, theſe rwo Ships are 
- Equally to Windward, c that is t0; ſay, i 


ther, with the like. gircumſtances, the 


gle I'D L. the drift of t 


the Ship D. By the Hipotheſis, the' Angle 
NC Band U. 0 C, are right, and, b 
reaſon of like Circumſtances, the An 
gle NC. is equal to the Angle OD L 


to the Angle LD C, and the Line C 


— 


— 
.. ** 


d 9 W * 7 | 
1 


they ſhould come to encounter one ano 


would meet in one and the ſame point. 
DEMONSTRATTON. 

Let the Angle N C H be the quantit 
the Ship C preſents to the Wind, or bor 
near the Ship lies, the Angle O D L, the 
quantity the Ship D preſents to the Wine 
and the Angle H C L, the. Angle, of the 
Drift or Lee-Way the who C makes, the An 
Line C L be the true Courſe of the Shij 


the Angle L CD will therefore be equ 


equal to the Line DL, By conſequena 
the two Ships going equally, Swift, muk 
in the fame times run over equal Line: 
and they muſt meet in the ſame Point 
„N FCLS I): 57 
„Ache Line C F, which is drawn fro 
the Ship C. perpendicular to the Wind 
Chap. III e 


by « 21 9 . 
does not meet the Ship D, as in the 
ſecond Figure, and that this Line paſſes on 
that ſide from which the Wind comes, 
the Ship C will be to Windward; of the 
Ship D, the quantity E D, that is to, fay, 
the quantity the Line C E is diſtant from 
the Ship DP). 7 


DEMONSTRATION, 


Let, the Line DP be perpendicular to 
the Lineof the Wind A B, the two Lines 
P Land DL, which meet in the Point L, 
and make equal. Angles with the Line 
DP, and ler C be Parallel to P L. By 


che foregoing Article, if the Ship, C were 
Gs at the Point P, it would meet the Ship D 


Wis the Foint L. Bur in the time which the 
Ship C would go from the Point P to 
the Point L, it goẽs from the Point C 
to the Point 7, becauſe that C7 is pa- 
rallel to PL ; the Ship C will elde 
find it ſelf at „ when the Slip P will 
ind it ſelf at L. Conſequently the Slip 
will be to the Windward of the Ship B, 
he quantity /L, CP, or ED, which 
are three equal Lines. | nb 


. | You will ſee by what follows, what it 
ind to be above the Wind, or ſo Windward, 
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perpendicular. upon C D, G K perpend if th 
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the true Courſe of the Ship in the ſecond 
Situation of the Sail; prolong. C into 
R, and c 4 into r, draw /O perpendicu- 
lar to the Wind, which cuts B I., in P, 
draw alſo AV Sine 'of- the Angle of 
Incidence A. B R, and A the Sine of the 
Angle of Incidence & B r. By the firſt Ar- 
ticle of the ſecond Chapter, the Sail being 
in the Situation C P, the Ship will go 
to the Point L, in the time it would have 
been at the Point &, if it ſhould ſplit the 

Water on all ſides with the fame facilit 
it finds to ſplit it with the. Stem En þ 
By the ſame reaſon, the Sail being in the 
ſituation c d, the Ship will go to the Point 
in the ſame time it Would have been at 
the Point g; but B G being equal to Bg, 
if the Ship were puſhed equally in theſe 
two ſituations of the Sal, it would run in 
an equal time to the Point L, or to the 
Point i, and by conſequence it would go 
more to Windward, When the Sail. being 
W ſituated according to C P, it would make 
(hu her hold her Courſe according to B L, than 
- 14 when the Sail being according to ca, the 
s ship holding her Courſe in B J. But to the 
trvq end that the Ship do keep equally to Wind- 
vard in theſe two ſituations of the Sail, ſhe 
per muſt arrive at the ſame time to the Point 
th and to the Point /; and for this effect, 
ill bYthe ſwiftneſs of the Ship, when the Sail. ra 
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Let, B G be perpendicular to C b, 
With che interval B G, and from the Poin ; 
B as Center let be deſcribed the Circle A 
and, from the Point F { in the middle « 
BG) as Center, and with the Interval F 
defer th the Semicircle BKG; and from! 
let fall the 1 8 pendicular F K upon B | 
and from the Point K the Line K Z. pet 
pendicular to the Wind, draw the Line 
"Mn BK GK, and after 0 f divided K G. 
| Cuſtomary i in L, draw which will b 
| 82 Wayof the Ship, . another Point 
and draw. BEG 4, and B , in the ſam 
Circumſtance as pe Is s and alſo. dray 
Et and L/. By the At. Ack f th 
Second Chapter, and Sy 
here, the Ship in the e 5 K, w 
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or Þ KR Therefore PK aA 

By the ſame way of reaſoning; one ſhall 
find (rv pare er iy 

It has fa ATE Ds 2 end that 4 Ship 
might keep equally to Wiadward in the 
two lituations of the Sail C D, and ca, 
that then, the Sitte of AV to A a, muſt be 
as the Line B&isto tte Line BL ;orthat 
which is the ſame that the Sine AV, 
be to the Sine A u, 80 47 i8 ing ga 


B, is to BL, as n K 
to find the value of ,R and of c. A, * 
ſuppoſe that the reſiſtance that the Shi 
finds to ſplit the Water with its Side, is to 
the reſiſtanes that it finds to do it with its 
Stem foremoſt, as c is to b. Aud becauſe 
that I. Nis parallel to G Q, it follows that 
QE is to K N, as GK, i to K L, chat is 
to ſay, as r is b. But K MK FH Q or- 
4 Hi. Therefore us e is ro b, ſo 34433 


is to N k, taking N.K from 5 PK, 


one ſhatl have al = = PN or LRY 
By the ſame train of reaſoning one ſhal re 


find chat y nor & G I e —— 


The two Lines & 4 and L R being found, 
you, mult make this Analogy as 5 the 1 
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qually advantageous; an Las t S eren atic 
rhe Sines y is undetermined, one ſhal 
find an infinite of Points Cc, which taken 
two and two will give ſituations of Sai Ratio 
equally advantageous, that is to ſay, if f 
example, you take the Point C, you w. 
have another as c, equally advantageou 
Whence it is evident, that the more youe 
creaſe the value of y, the more the Point 
will be diſtant from the Point e, and t 
more you diminiſh it, the more theſe ti 
Points will approach. If you ſuppoſe) 
qual to nothing, the Points C and c wi 
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| become one and the ſame Point, and y 
will have X — which will be the v 
lue of A V, or the Sine of the Angle of Inq 

dence ot the Wind the Sail. This Pol 
will determine the moſt advantage 
ſituation of the Sail C D, ſince you cann 
take any other Point, as c, from when 
making the conſtruction, as has been don 
the Ratio of AV to A, would not 
greater, than the Ratio of 2 p, to N. 
"Chap. IV. 2 


or in ſubſtituting in the Equation, 5555 
reams will be greater than that of the 
eans, or, ac H -& x, will be 
greater quantity than c G. 
vhich is the other Member of the Equati- 
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ontinually follow a Courſe perpendicular 
d the Wind. But to render x==o, the dif- 
rence of c to h, muſt be alſo equal to no- 
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& 5 2 8 
to an —4 
ter uf the Semicirgle BK G, 8K the Situ 
tiadof the Ship: T. another ; Situa 
on of the Ship, us B h let be drawn G 
and let BG, INT as the reliftance 
whith the to move thraugh 
the Water Sven to that it du o 
move through the Water Eadways, and 
upon the Diameter 1 G, deſeribe ihg 88. 
micircle ILG, Which will, cut the Lind 
K Gand Gn the Points I. and /, and let 
be dra the Lines * he OR 
A Angles as BK G a 

right, becauſe they are in the Lare 
All the Lines as K G and 4 G, are cut in 
ſuch manner by the Semicircle I LG, that 


KG is to K L. and: & is to k i; 2 BG, is 
WF 


#'\ 


n 
F | 

to BI; becauſe that drawing the ſtrait 
Lines from the Point iy 2» the Points L 
and /,'theſe Lines will be parallel to the 
Lines B K and 5 &, and the Lines BG, 
| KG, and k G, will be cut in the ſame p 
portion in the Points I, L, and 4, All theſe 
Lines are therefore cut in ſuch proporti- 
on, that all the Line is to its part con- 
tained between the two Semicircles, as 
the reſiſtance which the Ship finds to go 
through the Water Side ways, is to that 
- the finds to go through it Endways. 

So by the firſt Article of the ſecond 
Chapter, when the Ship ſhall be in the Si- 
tuation BK, che Line L. ſhallbe the Line 
of her true Courſe, and ſhe will go to the 
Point I., in the time ſhe would have 
been at the Point G, if ſhe ſhould ſplit 
the Water on all ſides with the ſame fa- 
cility ſhe does with her Stem; and the 
Angle B K L will be the Angle of the 
Drift or Leeway. When the Ship ſhall 
be in the Situation B &, ſhe will go to the 
Points / alſo in the ſame time, and the 
Angle BIT will be the Angle of her 
Dritt, or Leeway. It will be the fame 
in all other Situations of the Ship. 


— 


5 — 4 N : | 
wee $434 447 > 7% 
, * — * - . . £ * 3 % g * 
, . a * 53 - * "Is 
4 * „ 2 * N = 1 * S. 
6 *% 4 4 n 7 ' * OR 3 . : 
” * S &. N 1 .* - 
Cha ee | 
. * . . N - @ , . 
7 7 y — 2 
* "> + % 
* * id 


3 


E ene Haw CU ee $0 G CD CD @CÞD 


| 39). 
A R 'T "ACE An LA. 


I mw ar an 
80 that the 1 8 C Dofl Sail beidg 
given, and the Conſtruftion6f the Figure 
made as uſual, it will be 'caſie deter- 
mine the Line of ff the Ships Way, in What. 
ſoeyer ſituation you put the'Ship; in rela. 
tion to the Sail. For eck only to 
draw tlie Line of the ſituation of the = 
25 B K, whick thts the Semicitele B K G 
in the Point K, and from the Point K 
draw K G, Which cuts the Semicircle 
ILG at the Point L; then the Line BI. 
will be the true Courſe of the Ship. If 
it is the Line that yo deſire the Ship 
maln run, Which! Is 80 in relation to 
Which cuts the 
cleir aint L; ydu muſt” 
ine 15 by the Points G — 4 
n K d aw tlie Line B K; thi 
De wil be the ſituation in which you! 
oe to put the St l i ge her run 
in the Line B 5. : Tr ft 


AR 110 0 E 1. 

1 in the ſecond 1 Fine, you ae bum 
the Point B, the Line B L Tang ent to the 
Semicircle IL G, the Line G GK by the 
Things: Gand L, and the Line B K; LS 
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la Tan be the 28 richt you 
., muſt 


2% © Bs ther the Futon of th 


| will be 


N 25 


N trough ir 
: ial her freut 51 


ane ih all other Chit 


(e 


put .the Ship, & kh end that 5 
urſe B L may make with the Sail CD 


Aigle that is poffible. Tbe 


ien mieden dle einn ofthte ait, with be 
= leaft that can happen; fot if you 
pyr th6Ship ine the fituntor! B ky BY 
& Eine of the rue Geurſe,and the 
Fo mart nn thif Lines would make 
Ahe Sail G Dy would: Bo greatst than 
e CBE... Ohemay cafily ſes that 
the fame with ce inen 


| yt? ITT . 
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would: arrive at the Point I; 
time ſhe would have bee WP 105 = Point /, 
if her Courſt had bei alid in the 
time ſhe would have been at H, if her 
Cbutſe had beem iti B H; . 
would artive- at A dene 6 es 8% 
mititcle L G; in He mme tiffie-rhat it 

Ehap. 4 would 
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_ | 
| would run 0 abc; It * 
the Water du A Mien Gi L ch 


ſame ey it does With 4 N bre. 
moſt. J . 19 ir i * 
& oy | . wy Ag. 1 5 "aj « {hee N 
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5 ys een, 2 
5 zute, 4 B be the 
v _—_— 'the Wind, draw che Line 


the is if; to 
be 
il in togardroche 


1 place 
N the 
— 2 you pur the 8 


Wind ou nf the Method of the 
Pan — by 


le of the Fifth Chapter, dif 
{ ths Ship in fuck manner that ſhe 
make her Way In che Line B My which 
fakes cus Angle A B M ub * Line 
eee grey Fr 
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1255 c b be fuch Sitvartin of a Sail a 
your Ree, BG petpendicular upon C P, 
950 15 be to BI, as the reſi ce the 
nds to move through the Water 
ase is to the Reſiſtance ſhe finds to 
move through it end ways upon! IG er 
the Fenner ILG, Which will cut the 
Line of the Courſe M, in the Point L. If 
the Line B Mbe not the moſt convenient to 
2 o to the Point M, of neceſſity there muſt 
ſome other Courſe 28 B13 the Ship af. 
ter having followed this Line ſome time, as 
far as the Point M 4, it ſhould go from the 
Point I to the Point M in the Line / M, 
but it would take more time to run thro? 
theſe two Lines, chan if ſne had always 
moved in B M. For if one ſhould draw 
B34 parallel to 1,1 „and L Which 
| lotiged'chirs' 4M intho-Poin Point P, the Th, 
angles LMP, LB, are alike; 
tha PM is to LM as I B is to BI. 
The Ship wilt: move upon I M as. 
on B In becauſe theſe two —.— make p: 
ſame Angle with the Wind. The Ship by 
the Fourth Article of the Fifth Chapter 
will run through BY, BL, and B! in an 
equal time, it will therefore run through 
PM in the fame time as L M, and all 
Chap. VI. the 


459) 
ie Line B M. in the ſame time as the two 
ines BI and PM ber. But there 
- wanting par of the ay IP, that ſhe 


ants of 


enient Courſe from B to M; for 
any other Point Wind ward, or to Leewar 
e 
his Point, as has been rr 
Point l.. nb fling » 11 
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80 ** if «4 —— beat jth 
Point” B, going according 
o the Determination A R and that the 
Line BM was drawn from the place 
vhere the Ship is, 
ould go; in — Situation you 
ut the Sail, a$11n CD; 


ith Chapter,) diſpoſe the Ship's Head in 
uch — —. the Ship's x Courſe. 
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with the Line i -4 ee Wind =O N 
\BM. | dra 
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an 7. TY: 01-010 —_ 
gh Diver atlas moſt adywits 

all pus ſituation the Sail, in relation to t 


Wind, | 


running over ſo ſoon the Lines 
BI and IM, as the Line B M. There- 
fore the Line B M will be the moſt enn. 


do 
ms , 


to the place — che 


you muſt (by 
be Method of the Secbnd Article of the 


ay be in the Line B M, which makes 
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4 rr 


in relation von Wind and the | 
thn: Sail ; BG 7 ——— r to D3k 1 
BG be to BI, 24 the :eſiſtance that the 
Ship finds to move through the Water ſide 
ways, is to the reſiſtance ſhe finds to nion 


eee the Water /endways, upon J 
deſcribe the —— LLG, — 


ober FT if tho: [ſhould bh the Wax 


rr Alike. 

5 Tlewile, ff you. ſtippoſe 4d ano 4 
ſituation of che Lal; ig perpendicahr u 
the _ — and equalto * G, and fark 
micircle i equal ta: W 
cuts alſo ts courſe BE in che Skip by 

the ſame Reaſon will make her way B. 

= deen ihr bad eve pul 


ove 


141 
\ 


BY us 

I . ſs of 

s Motion augments in proportion 
to the ue of the Angeles Leer | 

e Wind on the Sail, it muſt be that tie 

Sine A V of the Angle ABC of the Wind, 
pon the Sail when it is in the ſituation C D, 
wed be to che Sine Au of the Angle 
A Be, that the Wind makes with the Sail 


hen j it is in the ſituation d, as the way 
e BL; and if the Sine V 
has a grea atio to the Sine Au, 


3/ to BL, * Ship will advance — 


h when the Sail ſhall be ſituated j in CD, than 
p by in cd. On the contrary, de Chip 
ö Bwin advance leſs when the Sine AV ſhall 


have a leſs relation to the Sine A «, than 
B“ to BL. het 
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(46) 
What remains therefore, is to fad 4 
Sine, as AV, which at's, greater Ratio 
to any other Sine Az, chan B/ to BL, 
rs by you will find out the moſt advan. 
| us ſituation” of the Sail, and for that 
Fader a muſt by the Method of the 
| cth Chi pter, ſuppoſe the Sine A V, 
and ſuch another Sine that you deſire; a 
ror =” ſo the difference of theſe Sities 
we Ae 62 and BG, or Bg: But as the 
of x, Which is . gives an E. 
tion of a very com ee, and 
go moe e for padde 
will be more to the purpoſe to make uſe di 
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ut of hot * gle which. theiRudder, 
ee ma Gy the Keel f tb Shep, 
ih fer o ay, 0 . . W that 
I | 7 le. , il | 
; | 10 31 En | | 
5 B che! Line AB 3 Keel 
0 of the' 5B D one ſituation of 
of e Rudder, B C the Rudder prolonged, 


or he Tiller of the Rudder, B the Point 
of the Stern- Poſt, on which the Rudder 
turns. From this Point B, as Center, let 
be deſcribed : a Circle, as D G E, draw 
BE perpendicular to A B, BG perpendi- 
= to CD, and G H perpendicular to 
Take another ſituation of the Rud- 
* ter as B d prolonged to c, and in the 
| ſame Circumſtances draw Bg, and gh. 
If the Ship moves forwar accordi g'to 
the Line 'B A, the Angles. ABC, and 
ABe, equal to the Angles GBE, and 
g BE, will be the Angles of Incidence, 
of the Particles of Water againſt the Rud- 
der, in the two ſituations CD and ca; 
and che Lines GH, and g % will the 
Sines of theſe Angles. If the Lines BG 
and B g which are * ſhow: N 
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a | 


the force with, St Rudder: is ia 

Kaas e 7 in the two 

EI HUT Irs 
$4 4 WI n W it wou 
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a {apes that 2 5 OE bs 
ſo, that che 


according 
8 ſituation B + Ai cb. 
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1 ele A 
the aero — of the 425 
chat is to fay, We dquary-of C, is £0448 Nr to 
uare of the Angle ee 9:3 Kg 7 


_ the (quare f gb, BD 
Ruder ail be l en ae 
Tbap. VII. 


Rar thy tha of che 
ea 2Diwill be more advan- 
Aeta ora ves ef ; if the e Ratio 
ofthe: Lines. eue de fruation 'c 4 
will:be che moff adyantagevus. | ef one 
It muſt be, remarked, hat one ö 


ſuppoſe, that the inpulſion © 
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if you make Ber 
5 _ +4 4.4, you wou'd have the Point G, 

ſuch mauer thut there wou'd always 
— 


. . the uare of & , to 
rg a 


of 
4 


ILL 


= 


17 
zrpendicul [fe Mg ns er — 


Line GB 

the Point Bo e:ABD will be the 

=- which it _ Rudder to 
e with el, or the Angle ABC 


that of the Tier Wah che Keel, The 
Sine of the An 
FT, ; that 


my will be 
by bat the Ter 
Rudder ral . Keel an 


1 155 he Rode ry 
See leat 1800 


er thakes 
Keel, you 
te ee e it in ſu 


the Sweep: in the 
rech e, bet Wirt 


8 Keel 


1 
4 ee a de o the Num- 
1 K 9 Tor 


—_— „% > — — 


ber. of Degrees i en of; the, Tiller of 
the Rudder ought 5 to 9h, thus ſtoppd 
by this Mark, for 5 E it, it will 


Hir it mare; thanks erode 
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21 155 nen 1 n ina 
the FF to determine  Mechani- 
Fal the moſt... 1 artageons Situati- 


27 the-Sails and, the Ships Head, 
146 well fo gain the Wind, as to make 


e ö ey on | op! to give 
ſe to Yar 7 Fl Ley 1 E 


if 3 1 H 1 x} s, $+ : 


ch A Wai d nnr l 


N bete 


Hh HERE 2 Ls = 
{eat RIS, Linh 1 7 5 * oxy 


| : Au to 7 ually at the Point 
han BM ah in, the oint * Let MN 
elation there is 


ded in Ah hund, equal F 
5 will re BY 
berwixt;the 1 5 the Ship finds to 
move through the Water ſideways and 
that which lde finds to move through it 
endways, by ſuppoſing that this Relation 1s 


a8. undred to e mber 5 let 
Chah. VIII. Nen 
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C570) 
BS be the half of MN atid by (he Poinrs 
B&S, draw the Taves B NS perpendi- 
culars to tlie Line of the Wind & be- 
twixt tkeſe two Lines draw ſeveral Paral- 
lels, the one ntar the other, the Line 8 X 
will be the W. ind ward: moſt of thoſe which 
the Ship: can attain in the Circumſtances 
noted at che lend of the Fourth Chapter, 
from the Point N as Center, and with 
the Interval NB, deſeribe the little: Cir / 
cle BHM. Likewiſe from the Point M 
as Center, and with the Interval MB, 
deſcribe che great Circle BFR, whoſe 
Circumference let be divided in 185, op the 
half Circumſtrence ual: Pane-for 
to mark the Angles. wech ade d the . 9 
to make with the Wind. , 
From the Point B at each of beſs > Di- 5 
rifiohs ofthe fand Gcli, robe the Lines 
BE, of whom we have re preſented only 
the Parts HF, theſe Chords BF il 
ſent the perpendicular Lines = | 11 
il in all forts of Situations, and the Þro- 
— ot of tlie Swiftneſſes of the Ship, 
the Keel always perpendicular 
to . Sail; for if you ſuppoſe tue Sail 
ſituated in D C, and the Line BA equal 
to BR. Let AV be the Sine of the An- 
gle of Incidence A B C of the Wind upon 
Sail, and the Chord B F 50 perpendicular 
to the Sail B C, it the Keel « of the Ship 
| E 3 | "2" 
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ww 
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ine of the 
as to 


BRF 
ks 
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; ee E. ki 
115 40 J, this Chord 3508 de 
be lame proportion as the Diame. 
; for drawing the Lines KY 
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W 
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145 2 and 
1 8 deſcribe 


9 E50 50 the ſame 4th 
15 h EE the Sal Dt: 


15 
ie e Four of 7 Semi. 
| Ne wk 55 50 ee the quantity 

e 
rpendic 505 and.conſequent-: 
7 4 89 75 50 18 the Center of the Cir- 
Which determines the quantity of the has 
way in any Courſe which may be. It is the I Arch 
ſame of all the other Points Gch the Cirs that 
cumferente BGQ, from whence it follows, I ber 
that this! Ones contains all the I Sail; 

. VII. Cen- f 


72s 2» 
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Dd 2 


STE SES 


ways, is to that e 
the Water endways, as N iS, 1 
or, as oo is to 29. + Ke 2 5 1 . 
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Nom for to find the maſt 8 
ous: Situation of '; Sail; for to keep a pro- 
ed Courſe 28. B B, takte at diſcretion a 
int G0 in the middle Circumferepce 
ce f cd End fen whence as Cen- 
ter, and/with the Interval G4, F 40 of 
this Chord, ler there be. deſcribed: an 
Arch which ſhall touch the Line B E of 
the Courſe in a Point, or; ſhall cut it in 
two Points, of which let 40, be the moſt 
diſtant; let thert be taken another Point 
G 50 in the middle Citcumference, aud let 
there be found in tlie ſame Circumſtances 
the Interſection 50; let this Operation he 
reiterated, until you have found with the 
fame: Circumſtances in the Line 177 11 50 
Inter ſect ion which is the fartheſt di 
from B, ſuppoſe that it is 50 — — 
has been foutid: by the men tion of an 
_ of which G 50is the Center; I ay, 

tht cheArch B F jo will mark the Num- 
ber of which-.the. 0 of the 
nn eWind ought t0 . ws 
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5 5 4 0 FOR . ot 118 1 Y . 18 A N N 44 
I now come to ſhew that the Ship wou'd 
arrive in the ſame! tine to all the Points of 


And if one takte all other 
. 
pendioular B F 4p, which rencounters thy 
middle Circle in & 40, from the Point G 40 
and with the Interval G 4a; E Ad, deſcribes 
Circle which cuts the Line h E in 40, the 
Ship will arrive at the Point 30 in the ſame 
time that it wou'd a 
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the Sail is diſpoſed 
-matked/ in the 
pter) in the 
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advantageous to 


rtibe at the Point 
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ww 
Point 40 —— — 
the ſame time ſhe wowed ati 
je Sail is in BC with organ 
the Firſt Artitie of tie Fifth 
omar Coaſtruction, the Point 
2 the 22232 — by 
[6] 
r Point 0; and 
— — — —4 
es divided 8. 2 
CS SIS 
he Moeity of the Arch —— 
or Meaſure the number of parts m_ De. 
bo Arch BF $og in — — — 
9 — 7 


ede dss ic 
— — — the ſams alſq tothe Line R 50, 


30 is parallel to the 
76 3 A B Cc: 7 21 
ual tothe Ange BRT 30 and by os 
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( 
to Windward; draw vitifcittion Oli 10% di 
B Fag. . — z Semicircle F, foo! 
Li in the ſame Circumſtances as abo 
Which will touch one of the Parallels u 
BX in the Point L, with the ſame lt 
cumſtances deſcribe other Semicitcles, an 
take the Chord of that which touches the 
Parallel which is moſt to Wind ward, 0. 
which is neareſt to SX. Suppoſe that it 
is the Semicircle F 24, Li formed on ti 
Chord B F 24, I — BF 24 
ſbewys che number of Degrees which the 
ought to make with the Line of the 
Wind, to the end the: Ship, may go-to 
Windward the moſtithatispoſſible. -' /The 
Demonſtration is the any ee as 1 „ 


1 0 4 * * 
et *. L 1 * YL } I #3 Lo * 2 $7 * I 2 4 + 
T TR 


4 R T i C 1 E . 
art adde ah: 4k 7 SS 
„ To. hays EE at on 
View. .mark the: Situation of i the Sail of 3 
Ship whoſe reſiſtance 20 move through th 
Water ſideways, is to her reſiſtanct᷑ end: 
ways ina given Relation, as of 100 to an D 
You muſt make the e «Ta 
manner following. dds — „ lo 
BR, and the per B, divide th 
Re ually — —— dd and 
8 9 N he to N WIN 
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10, divide P B equally inewour the Fin 

e Bina By, B Mas Centers, 
jeſcribe; the: Circles NZ, BFR, BGQ, 
nd BT P. Suden Arch NZ in de- 
grees for to ſhew the Angles of the Given 
N rſes with the Wind. Ge ins 


ho equal Parts, for to find the degrees 
lich mark TS value of tha 
e Sail ought to' make with 
t will ft to mak e 
rom the Point B t each dio fon of 
circle R FR draw: the Chords — 
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